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(57) Abstract 

A vibration board (10) composed of a rectangular laminate of a piezoelectric element and a reinforcement member is supported on a 
base by means of a support (11). The support (11) elasticity urges the vibration board toward a rotor (100) so that a projection (36) 
provided on the vibration board (10) may come into contact with the periphery of the rotor (100). When the vibration board (10) is vibrated 
to the right and left by the application of voltage from a driver circuit (not shown), the rotor (100) rotates clockwise with the displacement of 
the projection (36). 
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5 ® i o o a tvm-ei&ft-nx is? t\^tzz tfrmmztiZo d— 
loo ffljB^^ocflS i ooati&r, Eisn^-r.fcot-vig 

lOObSJgfiltSiatbtiJ;^. cca^Cfe, 3S&gff3 6 i: d-*— l 

0 0 fc©&fii£|gf©«€>o§-^ Vil 00bU36 t <D&& &HtxZ> 
fed i: Srfijii-r -S 3 

10 iscsd^ iSi6«t l o cDg^;£fiq]©*ife«fc r> o l o o MCtt, 

i i ®-*sia5 (mttso 3 7 ^jRt)f*{t-t>n-ru* 0 i i ©At 

<@^&) 3 8IJ, *i> 3 9 lz & S *fc«t 1 0 3 (0 1 #S«8) ££#<*nTU 
£„ dO«JSfe<DT> SEfStfttl lfcfc. ^CD^14*t:<t oT}6t&« 1 0£d-*- 

1 0 OflBKtt!* LtttH-eJ^ btis!), cnCJ;9 JSift*g 1 0 o^SSJ 3 6li 

15 p — i o ocDWHtMsg^-e^ft-t^So 

e 6 t«-r <t -5 mm®. 1 o a. 2 o©g^^tt©jEm^^ 3 0 , 3i©fs 

unP.CEElS? 3 0 , 3 1 fcl£ffHJB#T* ») . A>oBE**-? 3 0 , 31 
Jgfc &oT^£o -©£-5 Cffifi? 3 0,31 ©R3K:}f5a«K3 2 £gBg-r*c 

20 i:t«tt), o ommm^wtiizmmT z&mw. 1 ocmsg^tK 

^fc©£fflU-5£ fcC<fc t), ff«^^3 0, 3 1 (Dli £ « * m <f ft V» «fc -5 C L 
±TfCKg£ftfc£E*fPi^ 3 0 , 3 1 <Dffi±tCtts fn'fnil 3 3 ^19$ 
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>3>* ( (Pb((Scl/2Nbt/2)l-x Tix)) 03)xfct «fifi£ £ J: D J? 
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v»*. c 5 0. i~o. 3 umw&(Dmfr®nM& 
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mmt&i ovmmvtfiti lk-dt l*-5<, &^t. &&©iqj±fc j;c£iiao^ 

10 S&^Jg Lfct§-&. S«S 3 3 (Dm^it. 0 . 5 ^mW±T& t) s A>o±T®(-B 
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& n o o fc&ft&UT^&^ttJi) 0 EI 8 K^-r* 5 c v jfiM 1 

o ^gffittcDffimi^ 30,31 &mmztircimmt l, eus? 3 0,31© 
#4g#[pi (la^&BJ-e^-f ) & s «t a cMjy&i^ LTiEtij-r s ^ tt<to, 
jgim 1 0 fc*ns*>©i6«i£ it c x \)*%ttu®.*nz> 

25 ut«§5„ ElOC^t-ctaC, Efff 3 0,31 <?>ftmfiGl%m- 
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1 0 0 #[§115 5.n5C tCJ: flW* 1 0 U^-LtBf 1 0 2 A* HUES 

io ffimr^^i^ — * a i ta, d — ootsg$tf.n?5Sig 

a* 3 e #ei 3 5* fig i o ©-n^ft (ta 3 ©±T*rti) © + 

d (xmffiBJintcfc^ffim^T 3 o , 3 i (Dmmmiziia^x, ±&istz&&m 
15 i&£ssss<*it-nii. ei i i ^m? x ? fc, 3 6 ^tgpifiiacj&o-c^tt-r 

ttffii. £<D £ -5 K3Sjgg&3 6 GD£ffi£*# <t5ct* ! -et 
&-CZZ> 0 fc"*, Figgis 3 6 Ea^OiftBCHfer, ±&Lfcn 

20 - 1 0 0 ^osijc i,o"ri«jg»tto«»« 1 0 fcmmmwi&mft-cz s 

#<DiBl&45 1 0 Sffl^niJ> £ 5> C;*: £ ^HPJmiltr?&oT§!S^a5 3 6 

25 sic-mii^ $zm&3 6 #n-*- 1 0 0 £&m*zmr3&&< & &Mi5<z> • 

S?jgS5 3 6 < ft*. S£oT, EEBJR-? 3 0,31 <Z> # iffi £ £ « IK & 

laifaac m& i o c& &*8eji fat a tats at «t 
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$t.&*m&m<D&mm$im a b^ff^g J:o&«2tt©&©&;stv£«j;-5 
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^^^^tgtJ^ST^^itnH, isfs^ i o ic£ t*«i!j©M«a, o*oggjeaj3 
wmmiz&%. Lfe^ifrt^D^c fc^3iss^{wis»?>nz:o 012 c 5* * 

*1**JglMKtt\ $&§&©-r > tr — ^>*<Dti/h*«D#iSHifettj&« 2 8 4 . 3 k 
HzT-*!), JBfflJSlfr©^ — ^>*©M'.hffi©;B^Jf 2 8 8 . 6 kH 

20 t) * 2 %gg>:# < J; ^ l 0£fflv^*U£, ±izfc Lfc J; 3 

S^&ti^o d© {wJSffiHi&cD^MJlffi^As^T < &3 <fc a tc 

&WT:mM'?ti&. -Pi!) C©£ -5 fcSgBrtCDfiiMJl&gt-eflEmsS? 3 0,31 

e, c3&4£©<fcv>D-* — i o o (Dmmmm&Bjmt.tiiZo 

lMt£J:?tD-^- 1 0 0 sip e> ©s#tc«fc oTli% 1 0 CSffiiE 

i&£s§$g<*-e a <t 5 c ut*£^#, tEi&is i o ammwiiz £3 D-*- 1 0 0 

^^©S^fciotD — 1 0 0 t^l&te 1 0 ©l?3 $Zm$l 3 6 & «@ 
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left, C©JEST^^a^-^AlT?«, SSiggB 3 6 tt£8g(5*t 1 1 (DW&Jj 
C^TD-^-l 0 OffiUc^^^nTlNSCDT?. D-*-10 0fc£jSB&3 6 

— i o o ttf^y * s £ t tfia^^rixs s^^gp 36^e»D-^-ioo 
^©^^ u ft Bt^ea^ «t ^ & e ©eg**^ a & * „ 

£ft, □ — 1 0 0&£VM®& 1 OS, &K.m-'®tt-e& £ifelS 103IC 
if^nti^feS), W#fl>K«MII!itt--Jfcte:iiHr**i*. ft-^T, ^j@BP 3 6 
10 £n-*-l 0 0 t<DmM#.mt:&%.LX®.&1- Z C § N S^Lft^K* 

©e;s#«iiji£ t 

*ft. *mmmm\z&zE&T9r*. a i -ea, si i 3 

tti i ©sgas 3 7 & ff»f.nt^4, fift«ttt> mm& i o ©g^fa© 
15 *5teSs.fc ^t^-^D-^-i o o fluted t) tttt e,mrv^i, 0 Mfkffimiz 

*jfea5* 5 Si&©S* ±jtBLft«fc^fwD-^"l0 0 *>*>©&;t7^©i&W 

C<fc t) , nmizte® l 3 Lft J; 5 ic, igSfrtK 1 0 CDS»©gi5Ji^*fflJ^ t) * 

d-?-io oflicttgir a c i:t*^^e>T*«)5,o znx? \zmwm. i o &}g 

20 ®&m}iteZttLWT:3i&-fZ z C «fc r> , Slfr^ * ;b * - © » 5fe 'P L „ J: (5 

nsshmvm&ti&m&vimbKZo *ft, i§i&«u o ©mi&{c#-3 ^wsau i i 
^ ftft**«tf m«<z>bj&£ o omx&n-r z 

25 J: -5 tc-tixlf .to,, :n«, d-^-io 0 £ ©S*>3?©&«?£ £ b l 
0 ©&!&©&{;*, ISM 1 0©S'l>cfcf)*)D-^-l O 0 flair 

3(c||B^JSC«5ffi*T^^a.ai — * A lTfc*, BE*SR?3 0,31 
h»5i«3 2 i:#«Jl£ftftfiS;g©&i&4K 1 0 #*i«»4^$rCD-jr- i 
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fc^Sc St. MT^a^-* A 1 ©&*8e<)fc«tfi£giim> Mltrtft l 0 fc£ 
#&#l 1^T&>K J?£#|p] (EI 1 tDSKSMifi^rS) MSB S3? $ tix ^ 

Ki<D^SK»i-r SfiSfiE'Cfe 5, M^IrI'np— £ — 1 0 0&iEi&-r3/i«>©)g!!©M8& 
tg-$", M®fa<Dv — *— 1 0 0^©^&£ft££fb£i*-3g!i;t8&if#&<,K 

rajw©5*sBi&r s fetos d — ^ — i o o ©is»*iRi^©iEife^jK$?-r « 

3J3 6fcP-* — 100 t ©R8©#J£;£ ZM®mtjii s &. tfc®^, 
*t-=>TL*W D-^ - 1 0 0 ©lifiS^gtS it t5 5. L#L. *H$6 
Jg^tC^SJEST ^^j. Ji — A ltfli, 01 4twt < t-5l; v 1 1 # 

BWT-ttfc < Ut^S<DT, iS^f&l^lHlite L«fc 3 t5 #1*3 £ 

< feotaS*^FiR){c:jf Lig$ ttfc«-^tc«, n — £»— l 0 0 ffl SttEUE i: i: * fc* 3§ 

jggp 36tfn-^-ioo ii^ftfe Lfe«B-e^!»® i o &®m-rz c i: feifs-r 
s«fc 5 £fc^-ci^*o c: d-c, mi 5icsti^c> &mmmm-c&. mmmi 
o Ke^^ti-sEnti©^*^-*- i o o t&m® 3 6 oiffljSAi^AAc 

jfettsci — * - l 0 0 ©lEltr;£i*3 fcis tfafcfa t/ 5 ifSB t^At3i5i>T«8BJiia 
3£T -5 8IC fcfc J: oTBfiE?ns^RSi*i tffig-r * .fc 5 KiS;s££ nt ^ a „ 

t) , ±& tfcfipsj*itcttig-f *£#a5*r 1 1 ©agists 3 8 &*<t>i; Lxmmm 1 0 

^ElS-r 5 Z h*Vi&-tZ> <t a C b-C^ ' c © J; -5 &&St3|s)i&4"i>£I&tt £ 
C tK D-jr-10 0 ©iMIslSE^#oT^i&«R 1 0 tfEl^BSfHIl t) COSft 

Tits Hf&ffi 3 6#D— 1 0 0ffl|J3< ^iltt<t^(;^ffit4. t*t>Ts £ 
jggB 3 6 A*D-*— 1 0 0 £i?£E-r 2>ti&A% < t) „ Pa^f ©Bg©#&#* £ < 
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< *> L < \ZW>'PT * 3£ftS&*tl 1 cD#*4;*7k:«fco-Cffi!fr« 1 0# 

5 s i 4 *-j&fB8i-e^-rT©tf Efc^* 0 

^^Uiw £ D a-* - 1 0 0 #j£[5JiiE L£5b U 3Si&S5 3 6 

\ift^x&w^™irumii3n<DWi5faM^mif z> «t 5 cM8&*s 1 0 &n]i&<*-es 

«fc o £ UT4> .t^o c: ©<fc o 1 0 * 05*©,}; 0 KSSKr 

10 15 1 0 0 £3!jgg&3 6 ©&fc&j& A <b & A tc *J <* -3 D 

1 0 0 ©Kifr^l^^^V-SSaD t ^ A {CI * VVT ij® D fcig^-T c tci 

*B Ufc X -5 C^jgas 3 6 «fc a ic3H&« 1 O&EJt&^-a-SC h&iiSttttL 
tK ^AftigHtta-^- 1 0 0-¥>3!igSP3 6 U" -5 C t^fii-Ct 

15 -So 

a- 4. %v >y-m7r;wm<Dmf£ 

JSLo-DSiB^rS. IW^t, ife*g 1.0 3I±, $S!S$iat^/:t!)<Oi 1 © 
20 JgJfiT-ifc t), i&ffi 10 3' it, mm 1 0 3 tZM VT®ftmiZ&g.Ztt'otc 

m 2 oitstfc^. 0 — ^ — i o o ©±#£&, d-^-i o ofc^iti^D- 
# - i o o c#o -e E]4E$-tt- e,n*i&* iooc asis^ &n-c bi 

* 4 0 I*. *gg&4 bi:c:ni:^Ii^&J5K-r<ta 4b < tHfT 
'J*SCJtSJ«S*i&'.hS* 4 a tfr bffi&tftlXiS *) s P — * — 1 0 0 £#-5t&* 
25 1 0 0 cO@6fc#?t, i* 1 00c h^-^-T S^SSP 4 btf[s!$G£-ti-£ftT 
*H»4 0#@i!to£-a-£ft*J;dfc&oTU*o 'M95 4 a©J^iSI±BSjE^JBtt 

fctti»>4?a»ft, ta^3P4 ci>ffij$ntu5. io3'£iiBi]L* 

K*40Oi't7h4 1 &Bf£ZftT& *) , aial H$4 OCrtfiSfcliS'*:? 

h4 i t as si* (m^-s-f) *> j jgj&s. nr^ bfc^ot^ suit* 
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MM 4 0 ttx Jfeffi 10 3' K.M LX®m&&iZj&V t>tiX\^Z> 0 P-£- 

5 /asftTU£o am 6 o \*5.m<Dmm*m ut*j & > 5 atcus^LT 

^ * . *fc> B III L * 6 0 © 4* £ ^> > 7 h 6 1 #t£ »* ft T *> !K But* 

6 o snna g^nns5fe oti^. >>t7b6 ib, mm 103* cjgfigsnfcs 

10 ifcC, 6 3 Z(D— SgfctJtiltg 1 0 3 ' C S?££ft, ftsSgti:^* 7h6 

1 lC@^$nTV^5o ClxCit), «;t^6 3li, ->-^7 h6 1i5J:VB|B]b$ 
6 O^ft^-T-So £©*g^*6 3 cDft^f^ffltC <fc B* 5 0©*8i&<&|» 

648, 1 0 3'iciab±«)$nT43t)s ^ommx: 

15 lilUV^CjJf & flUtf e>tlfc9cS%® 6 4 aM^flt^S, £ & , WlM? G 5 
li, B 13 63*4 0 W®mh9Gm&6 4 a#t0*g&4 c£AbSAA,*:£:#lclSt 

A- 5 . * b >4T— aacMttOIMi 

25 <F MOBS ^19 0 iSfcfcofc;: fctftfttBSfu ^M-TS^l&lHlES 5 0 0 

*&BttMV**flE**^3 0 , 3 lCft^nS. tik> SIC 1 0 #±i& 
Lfc«fc -5 Efi»-r*« -nCi!), D-*-l0 0#^gt®!)£|Sjiw[ai|EL. d 
n\zft-oX BE U*ft3* 4 0 tfK^ti-Ial D ^l^{cIalie^iB$firSo 

::f, Sgi&I5lfS5 0 Ottx 64 ttgfifi? 6 5 Ufc&Sfcffit&M 
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V0ttl&SU7t4i -5 fc*/i&3ftTlv3. 6 4 6 5 fc^^ftfcf 

£tt^TttftJ8& 6 4 a#l0*ffi4 c £A DiiA,Tl-»£o If^oT. B HI L H» 

5 SP4 attBH] U316 0 ©& 6 a, 6 bCI»Loo@fit5Ctfcft*. 

*T?W*BP4 c^B@L*6 O0i6a ®{fc|B C at % t . M 6 a #10*354 c 

*:ff§£-r*o sihil«6 o ©*u»pm c l tzw-ttiLWizs. t-cv^ 

S 0 

io o (iB® u4 i ^*4 o cafiLt i r 1 /s j w«» Mrw-m d * 
[PiK:tai&r*o $&Cs :nciii-c« a* 5 o ^rett-si t> c 1 (1 
H#©HW«Hc*MJ"ra) «»ni^*ii*. Hrt©e»3^ *z ij test 

&fcv*8©**BK:i5^Ttt, -hflBtttt*ttK[£IIR£$tu. M^&rS < IE H>B 

15 *LT, BfH>t 1 9*4 0#3l£i&#SBSttl2]t>;&ftKE]i&LT:. «J*3J4 c 
6 4©$fcSjSg|56 4 aOttlCStit, ftiSSB 6 4 a**lfl;fc&4 ciZX 
Diitfo lT% «t/i* 6 4 tSif 6 5 i:#8fl*LT, V ©&*&#*& 

7U HE L+B*4 0©H*g**#±-J-*o Lfc#oT, -B H L * IH #' 4 0. ti , 

20 kC5T, fff7^fax- £ A 1 ©£&«, 1) jS;U 6 4 ©ft«3 6 4 a 

&W!r.»4 c cx b & ^.tt»* & s-e©» 1 ©ww* (hhk©hmi 

m) > 2 ) W^gP 4 c#Bls]U*6 0 kS^LTHf 5 0«iatb**TV>4*2 

0 0 fc^iSBP 3 6 tom t) tfitt «'JB©«*lcttP-*-4Kttt*;L 
25 U»L&ftt&« c: ©00 j±, $l©IKi:12©l 

Kti s i&?.^;^^<t^i:ferJ■c^^o t*t>t> Bi£ t> ttfiS©^ib©&tt)(c^S 

fc*r«> ltins. ufetfot, je^t*?-"-* a 1 ©^-*mM&jnr£E-f 
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a — 6 . mmms& 

&c ei 8 it, mm,m=p 30,31 izm.&*wjm~t zm§ai®g& 5 0 o©^d 
5 v t?mn&*) . mi 9 ttiEi&iHiES 5 0 o©^>f ? >^?-t-ht!fcSo miaous 

■tfcffl^S! 501B, A-r^>h73 (El 2#Jgn C «B*» ii * ft fc S&Mtt & * 
y^Tfe tK ^FiuOI^KDtt^ts 13 1 9 (a) £^-f3§ 1 ©ffc|^;t;i/ * CTla£ 
AtS, £ fc> Bxk*)miii^m 10 2 _ti£ Ufct£/t* 6 4 h&M? 6544 

s^J:i-**)©T?ife»)> 6 4 fcftju^e 5 tfimmtz tm 1 9 (M 

10 TIB 2 CD»Jffli/i;V^CTLb«:m*-r So 

5 0 3 m 1 comm^^^cnatm2 (Dmm^^^cTibtiz 

%ffiS«IBI«^CTLc*^^^-S (0 19 ( c ) #18) <, ©JftllslJES 5 0 3 
? £ i: t fete. M 2 <D ftjtyflp )\r X CTLb£ D -te v h m^izm^T S <fc -5 £ 

is rntfotv>o £©©£•£«, ia i 9 (c) ic^-r 4. -5 si 1 ©j&j^^i/xcTLa 

£ft N *<D?-1 K >?X'^-( lss<JVfr t> D — \y<)\,KL^fc? -So 

0 4li, mm®. 1 0 ©iSi&^e- >*©&&£ nifcfc Ufc 
20 $2igJlii£8[#fs(n)i:«l£3F L < £ £ -5 f 3 fit j& <* ft t o * » =9: *3 . $S«ls]jE&5 
0 4li.x zifrV »y ^^©^eS^fil^f ft«otV>„ 

S/cs ccD|8l60ffi 5 0 4 ^©SSmttlB&frWIi^CTLct;: iotW$h5 «t 
28«f&!fflHs-tCTLcas/W l/^Jb© i; ^jj&SSft, o-ix-wi/© 

i: #*sm#fr±£ft'5 «fc -5 iw^o-cvs^o Lfc*^Tx %mmm5 o 4om^-c 

25 fe€.iBS6«^V©M-t«^JAx 12119 ( d ) \ztjk 1" J: o izftM fMftifi^CTLc*^ 
^ u © i: t ^ft S t> © i: *c -5 o 

±m £B® 4 o a i ac 1 ®m-j-z&, ^ommit^mo^ 
ifi^m^i-^m^tirzms-c^^c [stc&ix. &m®& 5 0 4 14 Mm jib us©** 

S81£LTl<>ftfcf Jg !) -So 3 ©0!©IBifrHJB8 5 0 0 izh^Xit. SB^Ih]&5 5 0 4^ 
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15 bt ©*§-&-£ ±m Ufc^SSP 36t ^tUt-tfJ t) ^§95 9 0 ©&H 
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20 a - 7 - 2 . S2 <D&&mm 
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